CHEMICAL CONSTITUTION  OF NATURAL FATS
(a) the constituents of the diets and their fat contents, (b) the acids present
in the small proportions of different fats in the diets,* and (c) the total
weights and characteristics of fat present in the various depots (subcutaneous,
perinephric and kidney, intermuscular, mesenteric, caul), together with the
component acid data for selected fats from each animal, it was possible to
construct a rough balance sheet showing (i) the total amount of each fatty
acid ingested as fat by the animal, and (ii) the total amount of each fatty
acid present as fat in the animals at slaughter. These figures are sum-
marised in Table 96 (opposite page).
Irrespective of the particular diet concerned, these figures (with the
exception of the pig fed to 16 weeks age on a restricted diet, in which very
little fat was laid down) demonstrate that the amounts of saturated acids
below myristic, linoleic, and unsaturated C2o-22 acids in the deposited fats
were less than those ingested as dietary fats, whereas the amounts of palmitic,
stearic, and oleic acids in the body fats were greatly in excess of those ingested
in the food fats ; hexadecenoic acid, although small in quantity in any case,
was present in greater quantity in the fats of the animals than in the fats
they had ingested, whilst the amount of myristic acid in the depot fats was
almost equal to that taken in the food fats.
Clearly, therefore, biosynthesis of fats containing palmitic, oleic, and
stearic acid had occurred to a marked extent, whilst it seems certain that
hexadecenoic acid and, very possibly, a little myristic acid was alsp synthe-
sised as fat. On the other hand, it is equally clear that fats containing
saturated acids of lower molecular weight than myristic acid were neither
synthesised nor assimilated by the animal. (This accords with the previous
observations 28 of workers on the body fats of rats and other animals.)
The amount of linoleic acid in the body fats was not more than, and
usually definitely less than, half of that available in the form of ingested
fat; this strongly suggests, although it does not form a conclusive proof,
that, like the rat,29 the pig is unable to synthesise linoleic acid and derives
glycerides of this acid only by assimilation. The quantity of unsaturated
C2o-22 acids present as glycerides in the depots likewise falls short of that
present in the diet (in this instance in the fish meal constituents) ; but the
disparity is less pronounced than in the case of linoleic acid, and the pos-
sibility of some slight degree of synthesis of the acids of this group in the pig
cannot be excluded. For the most part, however, they seern to be derived
from the fish meal present in the feed of the animals.
Whilst it cannot, of course, be taken for granted that the increases in
palmitic, stearic, and oleic acids represent the whole of the acids which have
been synthesised, it is interesting to note that the weight ratios of the
increases of palmitic to those of the two C18 acids (stearic and oleic) taken
together in the five animals considered in the preceding table are i : 2-06,
i: i-86, i: 2-50, i : 2-17, and i: 1-90. The average ratio is i part of palmitic
to 2-08 parts of Cis acids by weight, or i : 1-89 (molar). This is a somewhat
striking confirmation, from a fresh angle, of the view put forward by the
writer and his co-workers that palmitodioleins or their hydrogenated deriva-
tives are the glycerides chiefly produced by synthesis in the pig and other
animals for storage in the body tissues.
* Previously published component acid analyses of the fats in question by
the modern methods were utilised here.
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